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June 6th, 1950 
Dear Sir: Vol. 3...No. 8 


Decision has now been made to locate the U.S.'s new $5,000,000.00 heavy 
water production plant at the Wabash River Ordnance Works, Vermillion County, 
Ind. First step will be a $500,000.00 pilot plant to be erected there shortly. 
The Girdler Corporation, Louisville, Ky., are completing studies on the feasi- 
bility of the process to be employed: the low temperature distillation of 
extremely large volumes of hydrogen. Preliminary design studies were made by 
Hydrocarbon Research, Inc., New York (AEN 3/28/50. p. 2). (Now, a small part 
of the space in the ordnance plant is occupied by a standby plant for heavy 
water production. Outmoded and inefficient, and in standby since 1945, it 
produced heavy water at a cost 20 times greater than that which the new plant 
will provide.) Construction of the $5,000,000.00 plant will begin this Summer, 
upon successful operation of the pilot plant, with 18 to 20 months estimated 
for its completion. The AEC have said that construction of this plant will be 
let on a competitive-bid basis. Current small needs of the U.S.'s atomic pro- 
gram, for heavy water, are now being supplied by one U.S. plant, with the AEC 
spending $660,000.00 annually to buy the heavy water on a unit price basis. 
Since the new plant will lower the cost to 20% of current costs, larger quan- 
tities of this cheaper product will be used in the U. S. atomic program. First 
large scale use will be in the materials testing reactor at Arco, Idaho, which 
will have the highest neutron flux yet attempted, and for other new and large 
nuclear reactors planned and/or under construction at Arco and elsewhere. 

Placing at $14,000.00 per kilowatt ihe capital cost of a nuclear reactor 
for a modern submarine of 25,000 shaft horsepower (18,000 kilowatts), L. R. 
Hafstad, AEC director of reactor development, recently told a Society of 
Automotive Engineer's meeting in Detroit that such a mobile nuclear reactor 
(the $25,000,000.00 nuclear reactor for submarine propulsion now in an advanced 
stage of engineering design), would not, obviously, be economically feasible 
for anything except military purposes. Using four of the U.S.'s large research 
nuclear reactors, he estimated that costs would come to $2,688.00 per kilowatt 
of power produced, and assuming (he stated) a 25€ conversion efficiency, this 
would be $11,752.00 per kilowatt of electrical power capacity. This, he 
observed, is the figure, for atomic energy costs that must be compared with 
the $100.00 to $200.00 for corresponding capital investment for coal-fired 
steam plants. 

Extraction of uranium compounds from gold ores of the Witwatersrand 
reef, in the Union of South Africa, has now reached the pilot plant stage; 
experimental work on this project has been underway for some time (AEN 7/19/49, 
p.5). While analyses have shown the presence of uranium compounds in prac- 
tically all the Witwatersrand gold mines, and in the Orange Free State, the 
uranium content of these ores is very low. It is believed that only the 
Union's urgent need for dollars would be responsible for large scale operations. 
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IN THE UNITED STATES... 

BROOKHAVEN NATIONAL LABORATORY, Upton, N.Y. - The engineering labora- 
tory, now under construction here, will become the nucleus of permanent facil- 
ities for engineering research at Brookhaven. Projects contemplated for 
this $206,000.00 facility include studies of are effects, creep of metal under 
various conditions, single crystal metallurgy, metal cooling systems, prepara- 
tion of alloys, air flow, heat transfer, graphite oxidation, slug failure, 
and shielding research. 

To reduce the volume of radioactive waste (which requires storage) from 
the research reactor here, a $250,000.00 waste concentration plant is now 
scheduled for construction at Brookhaven in the Fall of this year. By the use 
of specially designed evaporators, it is estimated this plant will decontami- 
nate wastes by a factor of 1,000,00C. The plant will be of steel and masonry 
construction, and cover 5,000 square feet. Installed equipment will include 
specially designed evaporators, pumps, etc. It is believed that the installa- 
tion and space of this waste concentration plant will extend the storage 
capacity of the waste field by 4 to 6 years, or about double its normal useful 
life as a wholly liquid storage waste facility. 

OAK RIDGE, Tennessee- Chemistry research and development here embraces 
work at both the Oak Ridge National Laboratories, and at the laboratories of 
Y-12, the electromagnetic separation plant. Problems under study (or scheduled 
for study) include uranium -isotope separation; analytical development, for 
research and process control operations, with a program for the chemical prep- 
aration of samples for analysis by neutron activation; phase rule studies; 
and research on instruments. In the field of radio organic chemistry, efforts 
will be directed toward developing methods for preparing additional carbon-l4 
labeled compounds, and in using such compounds in reaction mechanisms. General 
studies will also be concerned with the nuclear and chemical properties of the 
fission products. In the field of radiation chemistry, typical of the prob- 
lems to be investigated are the radiation stability of homogenous fuel and 
blanket systems for nuclear reactors, chemical changes in solids exposed to 
radiation, and the mechanism of radiation-induced chemical decomposition. For 
radio calorimetry, a high sensitivity gamma-ray calorimeter will be used in 
studies of measurement of gamma energy released upon neutron capture. 

The second annual Oak Ridge Summer Symposium, devoted this year to 
quantum and inorganic chemistry, will be held at Oak Ridge, August 21-51, under 
the joint sponsorship of the Oak Ridge National Laboratory, and the Oak Ridge 
Institute of Nuclear Studies. The first symposium last year was in modern 
physics. Information on the symposium, housing, etc., may be obtained from 
the Institute, at P. 0. Box 117, Oak Ridge. 

Practically all Oak Ridge construction workers were back on their jobs 
last week, after a week-long "wildcat" strike idled nearly 4,000 workers. The 
return to work was on the promise of the Atomic Energy Labor Relations Panel 
to decide the wage issue (cause of strike) in 15 days. Affected by the walk- 
out were the K-29 and K-31 uranium-255 separation plants, now under construc- 
tion, and about $20,000,000.00 in other building. 

RICHLAND, Washington- Influenced by the specific problems of plutonium 
production, the program in biology here at Hanford Plutonium Works laborato- 
ries deals with biological problems directly related to that element. The 
forthcoming fiscal year's work, for which approximately $500,000.00 will be 
spent, will comprise: In biochemistry, determination of toxilogical hazards, 
detection of damage due to accidental irradiation of humans, and studies of 
maximum permissible exposure to radiotoxic materials. In physiology, there 
will be the study of toxilogical effects of process materials on human tissues. 
In zoology, it includes the biological monitoring of animals indigenous to the 
area, and the study of iodine-151 toxicology in farm animals. . In acquatic 
biology, the pile effluent will be monitored by culturing trout fingerlings 
and eggs in various effluent dilutions, and investigations will be conducted 
into the possibility of biological imbalance produced in the Columbia river by 


toxic effluents. 
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NEW PRODUCTS, PROCESSES & INSTRUMENTS... for nuclear work... 
FROM THE MANUFACTURERS- Gas Flow Counter, Model #200. New stainless 
steel, circular style, Geiger counter of the windowless or internal sample 
type. Manufacturer claims easy cleaning and decontamination due to simple de- 
sign and stainless steel construction. The three position, circular style 
sample holder speeds up counting by providing automatic preflushing of one 
sample while another is in the counting chamber. Samples up to 1$" diameter, 
and 3/8" deep--stainless steel adapters provided for smaller samples. Where 
minimum background is desired with small samples, interchangeable counting 
chambers are supplied to suit, with inside diameters from 11/16" to 1 1/2".-- 
Research Equipment and Service, 1155 E. 6lst St., Chicago 37, Ill. 
Radioactivity Demonstrator, NCA Model #4033-15. Meter range of 0-1500 
and 0-15000 counts/minute, and 0-1500 volts. Has 500-1500 volt variable 
voltage supply, to permit use of various types of Geiger tubes with the in- 
strument. Loudspeaker with volume control; flashing light for each pulse 
from Geiger tube. External beta-gamma Geiger tube probe.--Nucleonic Corp. of 
America, Brooklyn, New York. 
SCINTILLATION COUNTER CRYSTALS- Experiments have been conducted by 
R. H. Gillette at the Linde Air Products Co., Tonawanda, N.Y., in preparing 
and studying crystals of calcium and cadmium tungstate as scintillation counter 
crystals for gamma-ray detection. Gillette notes that the high density, 
transparency, and chemical inertness, of these tungstates, together with their 
easonable luminescent efficiencies, when stimulated with high energy radia- 
tion, strongly suggest their use es phosphors in scintillation counters for 
gamma-ray detection. In his experimental work, Gillette found that, with 
proper design, the total anode current produced by a given source is several 
times greater with the tungstates than with anthracene, although the latter 
was observed to have a more favorable pulse size distribution. He observed 
that cadmium tungstate has a zero temperature coefficient of luminescence up 
to 40 degrees C., and shows no afterglow after exposure to intense radiation. 
SHIELDING MATERTAL- A mixture of cement, scrap iron, and limonite ore 
has been found as efficient as water in slowing down and capturing neutrons. 
In addition, the mixture has sufficient density to be an effective absorber 
for gamma-radiation. The experiments with this material, which led to these 
conclusions, were done at the Palmer Physical Laboratory, Princeton University, 
by P. C. Gugelot, and M. G. White. As compared to ordinary concrete, they 
found a three foot wall of iron and limonite concrete to be superior by a 
factor of 280 for neutrons, and by a factor of 20 for gamma-radiation. They 
found boron to be of little value in this type of shielding. For structural 
purposes, the mechanical properties of the scrap iron-limonite concrete are 
believed satisfactory. Considering the practical cost standpoint, a concrete 
made entirely of limonite ore was believed a reasonable compromise. 
RADIOACTIVE MATERTAL HANDLING- Using remote control combined with 
stereo-television, research workers of Argonne National Laboratory, Chicago, 
have increased their ability to view and handle radioactive materials by re- 
mote control. Standard DuMont television camera equipment was modified to 
produce this three-dimensional effect, for use in this development. The 
observer wears special lenses, which in combination with prisms, give him a 
three-dimensional image of the remote object being televised by the modified 
transmitter. Various remote control devices are used with this set-up. The 
"Master Slave" manipulator, which allows the operator to perform by remote 
control any operation which human hands can perform, and yet be protected by a 
concrete shield, is one such device. Another is the "Electric Manipulator". 
This device depends on electrical circuits, rather than direct mechanical link- 
age, as is the case with the "Master Slave" manipulator. However, it does not 
provide the dexterity, or "feel" of the mechanically linked device. Now under 
development is an electronic version of the "Master Slave" apparatus. Argonne 
officials say it will combine the dexterity and force reflection, or "feel", 
of mechanical linkage, with the ability to operate over a greater distance. 






































ATOMIC PATENT DIGEST...Jatest U.S. & British applications & grants... 

BRITISH PATENT OFFICE-APPLICATIONS: Material handling apparatus; 
application no. P-9475 made April 18, 1950, by Isotope Development, Ltd., and 
K. Fearnside. 

Radioactive materials handling arrangements; gripping devices; liquid 
dispensing arrangements; valve arrangement. Applications, respectively, nos. 
P-11186, 87, 88, & 89, made May 5, 1950, by H. P. Schofield. 

GRANTS: Process for separation and recovery of radioactive decay prod- 
ucts of elements. Brit. Pat. No. 639,265, issued May 10, 1950, to A.S.P. 
Chemical Co., Ltd., & C. L. Walsh. 

U. S. PATENT OFFICE-APPLICATIONS: Measuring the radioactivity of large 
liquid pools, with a Geiger counter in a watertight container supported by a 
float. Application no. 598,274, assigned to United States of America (USAEC). 

GRANTS: Testing an evacuated apparatus for leaks with an ionization 
gauge, by scanning the apparatus with a jet of gas having ionization charac- 
teristics differing from air, and enabling the gas to be drawn through any 
leaks that exist in the apparatus. U.S. Pat. No. 2,507,521, issued May 9, 
1950; assigned to United States of America (USAEC). 

Filtering material. Consists of a water-laid, interfelted fibrous 
sheet, and a backing attached with an adhesive. The sheet is a substantially 
uncompacted and homogenous mixture of mineral fibers, short organic fibers, 
and long organic fibers. U. S. Pat. No. 2,507,827, issued May 16, 1950; 
assigned to Arthur D. Little, Inc. 

Apparatus for purifying alkaline earth metals by distillation. A baffle 
structure rests upon a charge of alkaline earth metals in a vessel, and moves 
downwardly with the charge as it melts; and associated equipment. U.S. Pat. 

No. 2,508,234, issued May 16, 1950; assigned to United States of America (USAEC). 

Heat interchanger, with its tubes wound to form helixes, and disposed 
end-to-end and on different diameters. Sets of helixes, formed by crossover 
connections, etc., are nested and connected with the helixes of adjacent tubes. 
U. S. Pat. No. 2,508, 247, issued May 16, 1950; assigned to Research Corp., N.Y. 

Geophysical prospecting. Comprises irradiating formations surrounding 
a drill hole about which information is desired, and measuring (at a series of 
spaced points) the radiation that returns from the formation. U. S. Pat. No. 
2,508,772, issued May 23, 1950; assigned to Well Surveys, Inc., Tulsa, Okla. 

Measuring the thickness of a metal containing an element capable of 
transmutation into a radioactive isotope. Comprises bombarding the metal with 
a neutron flux, and after removing the flux source, calculating the thickness 
of the metal by comparing the gamma ray intensity with calibrated standards. 
U.S. Pat. No. 2,509,544, issued May 50, 1950; assigned to the Texas Company, N.Y. 






































BOOKS & OTHER PUBLICATIONS. ..in the nuclear field... 

Atomic Energy. Edited by J. L. Crammer and Prof. R. E. Peierls. A 
revision of an earlier out-of-print book. The non-technical approach makes it 
of interest as an introduction to atomic energy. Such British and American 
experts as Prof. Peierls, Hans Bethe, Sir John Cockroft, C. E. Tilley, Philip 
Morrison, and 0. R. Frisch, have contributed their efforts.--Penguin Books, 
Ltd., West Drayton, Middlesex, England. (ls. 6d.) 

Handbook on Aerosols. Summarizes present knowledge of methods to pre- 
vent atmospheric contamination by radioactive dusts, fumes and mists. Consists 
of 11 chapters by various authors, originally prepared as part of the Summary 
Technical Report of Division 10, National Defense Research Committee. 147 
pages.--Superintendent of Documents, Washington 25, D.C. (60¢) 

Glossary of Uranium- and Thorium-Bearing Minerals, by Judith W. Frondel 
and Michael Fleischer. A comprehensive guide, approaching the subject by 
dividing such minerals into four groups: (1) major, (2) minor, (3) trace, 

(4) reported, as regards their uranium and thorium content. -- Director, U.S. 
Geological Survey, Washington 25, D. C. 

Geology of Part of Twp. 29, Range XIV, District of Algoma, by Dr. E. W. 
Nuffield. Describes pitchblende occurrences in the Montreal river area north 
of Sault Ste. Marie. A preliminary geological report, issued as P. R. No. 
1950-5.-- Ontario Department of Mines, Toronto, Canada. 
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IONIZING RADIATION. ..investigations & notes... 

On the basis of studies with a 22 Mev betatron, H.E. Johns, E. K. Darby, 
T. A. Watson, and C. C. Burkell, of Saskatoon Cancer Clinic, Saskatchewan, 
Canada, have made comparisons of the x-ray dosage distributions of the betatron 
with conventional x-rays generated at 400 kVp. The studies were made with the 
22 Mev betatron of the Physics Department of the University of Saskatchewan. 
The investigators found that to obtain a useful clinical arrangement with the 
betatron, three or more intersecting fields are required. When these are pro- 
vided, they found that the tumor dose (in the case of such treatment) is 
several times that of the maximum skin dose. They noted that the integral 
dose, for a given tumor dose and volume, is much less than with conventional 
x-rays. With multiple fields, they found that the homogeneity of dose tarough- 
out the tumor volume can be obtained to within a few percent. Shorter treat- 
ment time was also found possible, with the higher output of the betatron. 

In work done by L. H. Gray and John Read, of the Mount Vernon Hospital 
and the Radium Institute, Northwood, Middlesex (England), broad bean roots 
were irradiated with alpha particles by immersion in radon solution. Tips 
were fixed three hours afterwards, and the number of cells seen in mitosis 
compared with control roots. The results were compared with similar results 
obtained previously with neutron and gamma rays. It was found that, in reduc- 
ing the number of cells seen in mitosis 5 hours after irradiation, alpha rays 
are less efficient than either neutron or gamma radiation, when all the doses 
are measured in ergs/gm. The relative efficiencies of gamma rays, neutrons, 
and alpha rays, in reducing the number of cells seen in mitosis in the bean 
roots three hours after irradiation are 1 : 2.1 : 0.6. Gray and Read 
observed that this is in marked contrast to the relative efficiencies of the 
three radiations in killing the roots, which had previously been found to be 
in the ratiol : 9: 9. 

The relative biological effectiveness of beta and roentgen radiation, 
as shown by the toxicity of sodium-24 for mice, has been investigated by R. H. 
Snyder and W. E. Kisieleski, of the Biology Division, Argonne National Labora- 
tory, Chicago. In the work, mice were injected intraperitoneally with doses 
of sodium-24 ranging from 12 to 150 microcuries per gram of body weight. The 
twenty-day LD 50 (medium lethal dose) was found to lie between 20 and 40 
micro-curies per gram. with about 30% of the injected dose being excreted in 
the first 24-hours, and 50% in 72-hours. After discounting the systematic 
errors (the experimenters note) and the uncertainty for x-ray comparisons 
under the conditions used, it was found that the ratio of x-ray to beta-ray 
effectiveness is approximately 1.4 : l. 


RADIOISOTOPES...as used for tracer & therapy applications... 

In view of the therapeutic uses of radioactive phosphorous (P-32) for 
polycythemia vera, leukemia, and other conditions, an investigation was under- 
taken by B. Grad and C. E. Stevens, Department of Anatomy, McGill University, 
Montreal, Canada, to discover the immediate effects of P-32 on cytological 
structures and the location of the effects throughout the body by means of 
histological studies. Using twenty-two normal young male and female albino 
rats, and eight adult female C5H mice, a single large dose of P-32 was admin- 
istered (as phosphoric acid); the animals were sacrificed from two hours to 
nine days later. It was found that the destructive effects of P-32 were most 
marked in the lymphatic organs and bone marrow, small intestine, granulosa of 
ovarian follicles, and mammary tumors. Lesser changes were noted in the 
stomach and colon, in the seminiferous tubules of testis, and in the hair 
follicles. Little or no damage was observed in salivary glands, pancreas, 
liver, genito-urinary system, endocrine glands (except the ovary), brain, 
muscular and connective tissue. 

Sincerely, 


The Staff, 
June 6th, 1950. ATOMIC ENERGY NEWSLETTER 





